




Machine learning based prediction of dissolution kinetics in silicate glasses




Link to publication from Aalborg University
Citation for published version (APA):
Krishnan, N. M. A., Mangalathu, S., Smedskjær, M. M., Tandia, A., & Bauchy, M. (2018). Machine learning
based prediction of dissolution kinetics in silicate glasses. Abstract from 2018 Glass and Optical Materials
Division Annual Meeting, San Antonio, United States.
General rights
Copyright and moral rights for the publications made accessible in the public portal are retained by the authors and/or other copyright owners
and it is a condition of accessing publications that users recognise and abide by the legal requirements associated with these rights.
            ? Users may download and print one copy of any publication from the public portal for the purpose of private study or research.
            ? You may not further distribute the material or use it for any profit-making activity or commercial gain
            ? You may freely distribute the URL identifying the publication in the public portal ?
Take down policy
If you believe that this document breaches copyright please contact us at vbn@aub.aau.dk providing details, and we will remove access to
the work immediately and investigate your claim.
Downloaded from vbn.aau.dk on: August 24, 2021
(GOMD-S1-024-2018) Machine learning based prediction of dissolution kinetics in silicate glasses  
N. Krishnan1; S. Mangalathu*2; M. M. Smedskjaer3; A. Tandia4; M. Bauchy2  
1. Indian Institute of Technology, Civil Engineering, India 2. University of California, Los Angeles, USA 3. 
Aalborg University, Denmark 4. Corning Incorporated, USA  
Silicate glasses, due to the exposure to water during service life, undergo corrosion and dissolution. 
Accurate predictions of dissolution kinetics in these glasses are hindered by the lack of fundamental 
understanding and the large number of intrinsic and extrinsic factors controlling the process. To address 
this issue, we use a data-driven approach to predict the dissolution kinetics of glasses. To this extent, we 
use high fidelity experimental measurements on the dissolution rates of aluminosilicate glasses. Glasses 
with varying compositions exposed to a wide range of pH values, ranging from acidic to basic, are 
considered. We investigate the efficiency of four classes of machine learning methods namely, linear 
regression, support vector regression, random forest and artificial neural network. We observe that, while 
linear methods fail in predicting the dissolution rates, artificial neural network provides accurate 
predictions exhibiting an excellent match with the experimental results. Through a detailed study, we show 
that the machine learning techniques can be used to identify the input-output relationship of the data, that 
is, linear vs. non-linear and ultimately, to predict accurately the dissolution kinetics of glasses. Overall, such 
data-driven approaches can be useful in glass science to understand the governing mechanisms, and to 
accelerate the design of commercial glasses. 
